Assessment of mouse hind limb endothelial function by measuring femoral artery blood flow responses.
Substantial progress has been made in cell therapy strategies and in gene- and cytokine-introduced angiogenesis using a variety of mouse models, such as hind limb ischemia models. Endothelial function is an important target in evaluating the effects and outcomes of these potential therapies. Although animal models have been established for estimating endothelium-dependent function by measuring the blood flow responses in carotid and renal arteries and the abdominal aorta, a model specific for an indicated hind limb by measuring femoral artery blood flow (FABF) has not yet been established. A 2-day protocol was designed, including exploration of the segmental femoral artery on the first day, and evaluation of endothelium-dependent vasodilatation function the next day. By placing a transonic flow probe around the left femoral artery, the FABF in response to endothelium-dependent and endothelium-independent vasodilatory stimulations was reproducibly measured. Hemodynamic measurements, including the left FABF and mean arterial pressure, were recorded. In normal controls, the baseline left FABF averaged 0.12 ± 0.01 mL/min. Acetylcholine increased the FABF up to 0.41 ± 0.02 mL/min. Rose bengal-associated photochemical injury was titrated to cause endothelial dysfunction but without disturbing the integrity of the endothelial layer. The response to acetylcholine significantly decreased 10 minutes after photochemical injury and was further impaired after 1 and 24 hours. However, the response to nitroprusside was preserved. A femoral and iliac artery wire-injury model was also introduced to cause endothelial and smooth muscle cell injury. One day after the wire injury, the responses to acetylcholine and nitroprusside injections were both remarkably attenuated. This model can be widely used to analyze the in vivo endothelium-dependent vasodilatation function before and after a variety of therapeutic interventions on a mouse hind limb.